Approximately 55 000 children die every year in the United States, 1 with ∼80% dying in a hospital setting. 2 Many hospital deaths are due to nonpreventable causes, including deaths of children with complex chronic conditions (CCCs). In 2001, Feudtner stated that ∼15 000 children and young adults between the ages of 0 and 24 years old with CCCs die each year. 3 Many of these children may benefit from palliative care (PC) services, which address symptom management and control, limiting burdensome medical interventions; help initiate discussions about advance directives and resuscitation orders; aid in discerning patient and family preferences; and provide sibling support, bereavement services, and spiritual guidance.
Recent studies show a steady increase over the past 10 years in PC programs for adults and children. [4] [5] [6] [7] However, data from the National Hospice and Palliative Care Organization in 2010 showed that of the 1.58 million people who used hospice services, only 0.4% (6320) were aged ,24 years. 8 Feudtner stated that on any given day, ∼5000 children are living within the last 6 months of their lives. 3 The total number of children receiving PC services is unknown; however, it is estimated that 8600 children would be candidates for PC services on any given day. 9 To determine why many children who would likely benefit from PC are still not receiving these services, it is important to know who these children are and what differences exist between them and children who do receive PC.
A recent study evaluating patient characteristics of children receiving PC services found the most common patient diagnoses include genetic/ congenital disorders, neuromuscular disorders, and cancer diagnoses. 10 Little is known about the characteristics of dying children not receiving PC.
The main objectives of this study are to compare demographic and clinical characteristics associated with receipt of PC among children who have died in children' s hospitals to those who died but did not receive PC, and to understand the trends in the use of PC in U.S. children' s hospitals.
METHODS

Study Design and Data Source
This is a retrospective cohort study conducted using the Pediatric Health Information System (PHIS) database developed by the Children' s Hospital Association, 11 a collaboration of .40 children' s hospitals across the United States. The PHIS database consists of partially deidentified administrative information including demographics, diagnosis, procedures, and charges. Most PHIS hospitals also submit level II data including charges for pharmacy, clinical services, imaging, laboratory, supply, and other information. This cohort includes PHIS hospitals with complete level II data only. All data are checked for reliability and validity before release. This study qualified for exemption from human subjects review by the University of Utah Institutional Review Board.
Patient Selection
We identified children ,18 years of age who died $5 days after admission between January 1, 2001, and December 31, 2011. We chose 5 days to exclude children who died quickly after hospital admission, thus limiting time to access PC. Receipt of PC services was identified by the International Classification of Diseases, Ninth Revision (ICD-9) code 12 for PC (V66.7).
Patient Variables
Patient variables include demographic information (child age, gender, and race), length of hospital stay (LOS), principal payer, and total patient charges. Patient charges provided to PHIS from each hospital were derived from the Centers for Medicare and Medicaid Services wage/price index for the hospital' s location and averaged per day.
Patients were categorized by diagnosis using major diagnostic categories (MDC). MDCs group principal diagnoses into 1 of 25 groups based on major organ system or etiology of disease. 13 Sixteen of these diagnostic groups had small patient numbers (,550) and were grouped into an "other" category for analysis (listed in Supplemental Appendix A). Four small groups with similar organ systems were combined (ie, HIV grouped with Infections; Digestive System grouped with Hepatobiliary System). Patients were identified as having CCCs as defined by Feudtner. 14 CCCs were grouped as follows: cardiovascular, gastrointestinal, hematologic or immunologic, malignancy, metabolic, neuromuscular, other congenital or genetic defect, renal, and respiratory.
To understand whether medical interventions differed among children who did or did not receive PC, we examined the following: medication use within the final 4 calendar days of life, procedures performed any time during admission, and location of death. Medications were abstracted using clinical transaction codes (CTC) 15 for analgesics, sedatives, muscle relaxants, antiinfectives, and adrenergics (complete list in Supplemental Appendix B). Procedures are identified by CTC codes and ICD-9 codes. 12 We identified the child' s location of death using the unit billing on the last hospital day. ICU location included NICUs and PICUs. 
Analysis
Statistical analysis was performed by using SPSS 18.0 (Chicago, IL). We evaluated receipt of PC among children who died in the hospital. Categorical data were compared using x 2 tests and x 2 for trend. Continuous data were compared by PC group using nonparametric tests. Statistical significance was set at a P value of ,.05. Relative risk (RR) ratio and 95% confidence intervals (CIs) were calculated for comparison of receipt of procedures, medications, and location of death.
RESULTS
The cohort comprised 24 342 children who died $5 days after hospitalization. Of these, 919 (4%) had a documented code for PC services during their terminal hospital admission. Demographics and clinical features in Table 1 compare children with and without PC services. Older patient age was associated with increasing receipt of PC services. Children identified as African American received PC significantly less often than white or Hispanic children. Although the majority of all children had government-sponsored insurance, children with PC services were more likely to be insured privately. Children with documented receipt of PC services had significantly lower median LOS (17 vs 21 days) and average daily charges ($9348 vs. $11 806) compared with those without documented PC services. for 41% of all deaths, but only 2% of these infants had documentation of PC services. PC services were more common among children with diseases of the nervous system (9%) and the hematopoietic system/malignancies (6%) compared with those with infectious diseases (5%) or diseases of the gastrointestinal system (3%). CCCs were present in 85% of the study cohort.
Those with CCCs compared with patients without CCCs were just over twice as likely to have documented PC (RR 2.2; 95% CI 1.7-2.8). In our study, only 4% of patients who died received PC. This percent is lower than other contemporary reports. 7, 16, 17 Although the completeness and accuracy of the billing codes cannot be verified, all hospitals had patients with the PC V-code, so it is unlikely that the low percent of patients is due to lack of coding for services. If the billing codes were missing in some cases, they are likely to be randomly missing, so the trends found should be representative. Low utilization cannot be explained by unexpected deaths because only children who died after 5 days of hospitalization were included. The initial low proportion of PC use could be due to the time period evaluated. Guidelines for pediatric PC were not issued until 2000, 18 and the majority of hospitals did not have patients with a V-code during the first years of the study, which may reflect an absence of PC services. Also, children who were discharged before death under hospice care were not included in our analysis, thus underestimating the overall use of PC.
Among dying hospitalized children, PC use increased with age. Older children, in general, received fewer invasive procedures, but this was more pronounced in the PC group. Children with diseases of the respiratory system, circulatory system, and infectious disease were more likely to receive PC as they aged. The reasons for this are unclear. Most of the children in the cohort had CCCs, and thus they likely had an established diagnosis and adequate time for a PC referral before death. Historically, PC was considered only after all possible curative measures had been exhausted. In 2000, the American Academy of Pediatrics made a statement supporting the concurrent use of PC and curative care for children from the time of diagnosis of a lifethreatening illness. 18 Previous studies have demonstrated a delay in referral to PC based on the belief that a referral is not needed until curative treatment is no longer the sole goal. 7, 19 More recently PC and curative care are being delivered concurrently; however, further investigation is needed to determine when, in the course of illness, children are referred to PC.
Children receiving PC had lower LOS and average daily charges. Children without PC services lived a median of 4 days longer before death, and their daily charges were ∼$2500 more. This amount is slightly higher than previous estimates but is consistent with other studies that found that PC involvement, while emphasizing patient and family care preferences, is associated with cost reduction. [20] [21] [22] Our study showed that coding for PC increased over the study period, which is consistent with recent studies showing an increase in PC programs over the past 10 years. [4] [5] [6] [7] However, availability of a PC team does not equate to widespread use. Johnston found that in Canada, although 88% of the centers evaluated had PC teams, ,16% of patients received these services at the time of their death. 23 Our data show that specific disease groups are associated with higher receipt of PC. For example, children of all ages with neurologic disorders were more likely to receive PC. This is similar to findings by Feudtner, who found that neurologic disease was a common diagnosis among children receiving PC. 10 MDCs associated with less use of PC were neonatal disease (2%) and circulatory disease (2% to 6% by age group). Similar to other studies, 16, 24, 25 most of the children were ,1 year old (65%), with the majority being ,30 days old. Few of these infants had documented receipt of PC. Many NICUs have dedicated social work and support care services as part of the care team. Although these services provide extensive family support while the infant is in the ICU, families might benefit from the continued support provided by a PC team for infants surviving the neonatal period. It is unclear why so few children with circulatory disease received PC.
Children with PC involvement received fewer medical interventions compared with children without PC, except for noninvasive mechanical ventilation. Receipt of mechanical ventilation among patients without PC was 92%, which is similar to other studies. 3, 14, 16 Differences in receipt of invasive procedures were more pronounced in older children compared with infants, who received the most interventions.
Children with specific MDC were more likely to receive interventions (diseases of neonatal period, the cardiovascular, infectious, or gastrointestinal systems). This identifies areas in which subspecialists can optimize patient care by promoting early involvement of the PC team.
Another important area for end-of-life care is pain control. Just under half of all dying children received analgesics in their final 4 days of life, and only onethird received sedatives. Parents and some providers are concerned that giving higher doses of these medications may accelerate the dying process; however, Janvier found that time to death after withdrawal of lifesustaining treatments did not change when increases in these medications were given. 26 Our results differ from previous reports showing greater analgesic and sedative use at the time of death. 16, 17, [27] [28] [29] It is difficult to fully explain the lower use of these medications. It is possible that children receiving PC services who were not ventilated or undergoing invasive procedures did not require sedation and pain control. It is also possible that there was incomplete documentation of administered medications, although we assessed receipt in the last 4 days of life to account for differences in recording.
Children in all age groups and across all MDCs receiving PC died less often in the ICU. The proportion of children dying in the ICU (78%) was similar to previous reports. 16, 29 Interestingly, among children with diseases of the lymphatic/ hematopoietic system, 72% of those without PC died in the ICU versus only 21% of those with PC. This proportion of oncology ICU deaths differs from a report by Wolfe et al, who found that 50% of children with cancer die in an ICU. 27 However, the Wolfe study was published in 2000 and may not be comparable because ICU, PC, and oncologic care have all changed over this time.
Our study has limitations that should be highlighted. First, this is a retrospective study and the data are partially deidentified, limiting the detail of the collected information. Second, not all charges are recorded daily at all hospitals; thus, some procedures and interventions may have been missed. Third, a V-code was used to identify receipt of PC services The V-code may not have been used on all patients who actually received palliative services and thus underestimated the total number. No other codes were consistently used to identify receipt of PC. Fourth, there is variation in the composition and scope of practice among PC teams, which may account in part for variation in coding and billing by hospital 30 . Fifth, the requirement of a 5-day admission is somewhat arbitrary, but we wanted to restrict the study to children able to access PC. Few PC services offer 24-hour, 7-days-a-week coverage, and therefore children with short stays would not have access to the services. Lastly, children discharged from the hospital to die were not included in the cohort; this may represent an unknown proportion of children who received PC. Despite these limitations, our study is the only one to date that addresses differences between dying hospitalized children with and without PC.
CONCLUSIONS
Children who received PC services underwent fewer procedures, had lower LOS, and accrued lower daily charges during their terminal hospitalization.
Receipt of PC has increased over time; however, it remains low overall, especially in neonates and children with circulatory diseases.
ZIP CODES AND ME: I was at the checkout counter the other day when, as so often happens, the woman at the register asked for my zip code. I am always irked by this request. After all she already had my credit card and a photo identification card. Sometimes, after sliding my credit card at a self-service gas pump, I am asked for my zip code to ensure that the card being used is not stolen. Noted by WVR, MD
